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♦ * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the canned motor pump supported by the bearing which fixed the impeller to the end of Rota 
and has arranged this Rota on both sides by the side of an impeller and an anti-impeller a sensor target 
disc-like to the anti-impeller side edge section of said Rota — fixing — radial [ of this sensor target ] — 
electromagnetism — the radial sensor of a mold — the shaft orientations of this sensor target — 
electromagnetism, while making the axial sensor of a mold counter and arranging This radial sensor and 
an axial sensor are arranged in the sensor case which a sensor spacer and the thick back up plate were 
made to intervene, and was fixed to the side plate of a motor frame. A wrap sensor can is arranged for 
the end face of the inner skin of this sensor case and a sensor spacer and this sensor target, and this 
back up plate that counters. And the canned motor pump characterized by constituting the bore section 
which touches this sensor can of this sensor case and this sensor spacer so that it may become thick 
except for a radial sensor point radial. 

[Claim 2] The canned motor pump characterized by performing plating or thermal spraying to the 
peripheral face and both-ends side of said sensor target in a canned motor pump according to claim 1. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the canned motor pump which can supervise easily the 
advance situation of wear of the bearing of a radial direction and the axial direction using the electric 
detection technique especially about a canned motor pump. 
[0002] 

[Description of the Prior Art] Drawing 6 is drawing showing the general cross-section structure of this 
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* conventional kind of canned motor pump. As shown in this drawing, while the impeller 2 is arranged, inside 
•the pump case 1 of the pump section P, the casing cover 3 has fixed opening of the high tension side of 
a pump case 1. Moreover, the circulation hole 4 which leads some pump handling liquid with which the 
pressure up of [ after passing an impeller 2 ] was carried out to a casing cover 3 is formed. 
[0003] The end of Rota 5 is inserted in the interior of said casing cover 3, and the distance piece (sleeve) 
6 by which fitting was carried out here, thrust plate 7a, shaft-sleeve 8a, and an impeller 2 are being fixed 
to it by the end of this Rota 5 through the bolt 22. Moreover, thrust plate 7b and shaft-sleeve 8b are 
being fixed to the other end of Rota 5 with the bolt 23. 

[0004] The rotator 10 of the motor section M fixes in the abbreviation center section, bearing 9a fits into 
a casing cover 3, bearing 9b fits into an end cover 11, respectively, and Rota 5 is arranged while bearing 
of the rotation is made free through the bearing 9a and 9b of a pair at the both ends. Moreover, the 
through tube 14 penetrated to shaft orientations is formed in the interior of this Rota 5, and opening of 
this through tube 14 is carried out to both sides including the bolts 22 and 23 of both ends. 
[0005] The stator 1 3 of Motor M fitted into the motor frame 24, and the frame side plates 25a and 25b 
have fitted into the both ends of this motor frame 24. Furthermore, by can 12a of the rotator 10 of the 
motor section M, and can 12b of the stator 13 of the motor section M, it has protected so that a rotator 
10 and a stator 13 cannot be touched at pump handling liquid, respectively. Moreover, 2 sets of magnetic 
sensing elements S1, S3 and S2, and S4 are arranged in the both-ends side of the iron core of a stator 
13. 

[0006] Conventionally [ above-mentioned ], while the shaft sleeves 8a and 8b and the thrust plates 7a 
and 7b which are rotation sides during operation contact the bearing 9a and 9b which is a fixed side in 
the canned motor pump of structure, in order to rotate, generally the bearing 9a and 9b made from 
carbon is mainly worn out, and the abrasion loss increases with operation time. Thus, the circumference 
of the deflection of Rota 5 becomes large, if wear progresses further, can 12a of a rotator 10 and can 
12b of a stator 13 will begin to contact, and it is damaged, respectively, and if can 12a of a rotator 10 and 
can 12b of a stator 13 continue operation further, they will result in breakage, as the abrasion loss 
increases with operation time. If can 12b of a stator 13 is damaged, pump handling liquid will infiltrate into 
the interior of a stator 13, it will become the cause of degrading the coil of a stator 13, and fatal failure of 
the body of a canned motor will be caused. 

[0007] Moreover, a canned motor pump cannot view the circumference of the deflection of Rota 5 from 
the exterior of a body because of the pressurized-container structure of one which does not have the 
shaft-sealing section between a canned motor and a pump. Therefore, neither long-term use nor mixing 
of a foreign matter was able to check the change from the exterior, when wear occurred in Bearing 9a 
and 9b according to a certain cause. Then, various detection means to detect the wear situation of 
Bearing 9a and 9b are proposed. 

[0008] As an electric detection means, there is a detection means of a configuration of having prepared 2 
sets of magnetic sensing elements S1, S3 and S2, and S4 in the both-ends side of the iron core of a 
stator 13 shown in drawing 6 R> 6 among detection means to detect the wear situation of the bearing 
carried out so far. This detection means detects radial (radial direction A) wear of Bearing 9a and 9b by 
the magnetic sensing element S1, S3 and S2, and S4, and wear of shaft orientations (axial direction B **) 
is detected by the magnetic sensing elements S1 and S2, or S3 and S4. 

[0009] As other electric detection means, there is a thing which involves in a search coil in the coil slot 
of a stator 13, or a detection means to detect the wear situation of bearing using the coil using the 
canned motor of special coil structure. 

[0010] However, in the case of these electric detection means, the structure of the canned motor itself 
will become complicated and special, and it becomes the cause which bars manufacture of a cheap 
product, or the effect by the load effect of a canned motor is large, and a wear situation is not displayed 
correctly, but there is a problem of the fall of dependability. 

[001 1] On the other hand as an example of a mechanical detection means, this Rota 5 and fixed spacing 
are maintained at the axis end of Rota 5, and there is a detection means equipped with the function in 
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which" the gas which the mechanical contact section which fixed to the end cover 11, and this contact 
•section enclosed with the interior by contact wear with body of revolution is discharged outside. In the 
case of such a detection means, exchange of the detection means itself is also needed with the bearing 
worn out since the gas enclosed with the interior will be emitted once a detection means operates, and it 
has problems, such as being obliged to the increment in maintenance components. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the situation mentioned 
above, and aims at offering the canned motor pump which can supervise the wear advance situation of 
the bearing easily and certainly using the electric detection technique in the canned motor pump which 
has arranged bearing on both sides by the side of the impeller of Rota, and an anti-impeller. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention 
according to claim 1 In the canned motor pump supported by the bearing which fixed the impeller to the 
end of Rota and has arranged this Rota on both sides by the side of an impeller and an anti-impeller a 
sensor target disc-like to the anti-impeller side edge section of Rota — fixing — radial [ of this sensor 
target ] — electromagnetism — the radial sensor of a mold — the shaft orientations of this sensor 
target — electromagnetism, while making the axial sensor of a mold counter and arranging This radial 
sensor and an axial sensor are arranged in the sensor case which a sensor spacer and the thick back up 
plate were made to intervene, and was fixed to the side plate of a motor frame. A wrap sensor can is 
arranged for the end face of the inner skin of this sensor case and a sensor spacer and this sensor 
target, and this back up plate that counters. And it is characterized by constituting the bore section 
which touches this sensor can of this sensor case and this sensor spacer so that it may become thick 
except for a radial sensor point radial. 

[0014] Moreover, invention according to claim 2 is characterized by performing plating or thermal 
spraying to the peripheral face and both-ends side of a sensor target in a canned motor pump according 
to claim 1. 
[0015] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of operation of this invention is 
explained based on a drawing. Drawing 1 thru/or drawing 3 are drawings showing the example of a 
configuration of the canned motor pump of the gestalt of implementation of invention according to claim 
1, and drawing in which drawing 1 shows the sectional view of a canned motor pump, and drawing 2 
shows the detail of the sensor section, and drawin g 3 are the vertical cross sections of the radial sensor 
section. The sign same into a considerable part identically [ the fundamental structure of this canned 
motor pump itself ] to the conventional example shown in drawing 6 is attached, and the duplicate 
explanation is omitted. Hereafter, suppose that it is the same also in the example of a gestalt of other 
operations. 

[0016] As shown in drawing 1 and drawing 2 , bearing 9b by the side of the anti-impeller 2 has fitted into 
the bearing holder 15, and this bearing holder 15 fitted into the sensor case 16, and has fixed on the 
frame of the motor stator 13. this sensor case 16 — electromagnetism — the radial sensor S5 of a mold, 
and electromagnetism — the axial sensor S6 of a mold is arranged, respectively, and the sensor cans 19 
including the sensor spacer 17 and the back up plate 18 welded to one end face of the inner 
circumference of the sensor spacer 17 in the shape of a periphery are arranged. Bore section 16a which 
touches the sensor can 19 of the sensor case 16 is thick, and bore section 17a which touches the 
sensor can 19 of the sensor spacer 17 is thick to radial except for magnetic pole partial S5a of the radial 
sensor S5, as shown in drawing 3 . In addition, in drawing 2 and drawing 3 R> 3, S7 is a permanent 
magnet. 

[0017] Moreover, through the auxiliary shaft 21, it is fixed to the axis end of Rota 5, and the disc-like 
sensor target 20 is with the outer diameter of the sensor target 20, and the bore of the sensor can 1 9, 
and constitutes the clearance delta 2 between the axial directions from an end face which the end face 
of the sensor can 19 and the sensor target 20 counter in the clearance delta 1 between radial directions, 
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* respectively. 

^[0018] Furthermore, it connects with the detector attached to the sensor case 16, and the radial sensor 
S5 and the axial sensor S6 detect the location of the clearance delta 1 between radial directions, and the 
clearance delta 2 between the axial directions, respectively, output it to the detector connected to the 
detector, and they are constituted so that it can view from the outside. An ammeter, a voltmeter, etc. are 
used for a detector, a needle sways according to wear of Bearing 9a and 9b, and wear is known. 
[0019] In the canned motor pump of the above-mentioned configuration, if wear of the radial direction of 
Bearing 9a and 9b advances, in addition to the clearance between the radial directions in the condition of 
having not worn out Bearing 9a and 9b, Rota 5 will sway greatly by the clearance formed by wearing out 
and it will turn around it. For this reason, become larger than the time of the clearance delta 1 between 
radial directions being in the condition of having not worn out Bearing 9a and 9b, it becomes small, or the 
so-called deflection width of face of size becomes large, and the maximum of the output of the radial 
sensor S5 becomes large. Since the needle 41 of a detector 40 sways to **** with advance of wear as 
shown in drawing 4 (a), the wear situation of Bearing 9a and 9b can be supervised from the outside. 
[0020] It experiments about the case where Bearing 9a and 9b is worn out, and the maximum of the 
output of the radial sensor S5 in case can 12a of the rotator 10 of the motor section and can 12b of a 
stator 13 contact is grasped beforehand, some allowances are seen to extent which does not contact 
and the mark is put on the dial plate 42. However it may wear out Bearing 9a and 9b in a radial direction 
by doing in this way, a wear situation is supervised certainly, before can 12a of the rotator 10 of the 
motor section M and can 12b of a stator 13 are contacted and damaged, the wear limitation of Bearing 9a 
and 9b can be detected, and bearing 9a or bearing 9b can be exchanged. 

[0021] Moreover, since wear of the axial direction of bearing 9a mainly advances in the canned motor 
pump with which an axial thrust acts on an impeller 2 side in Rota 5, in this case, the clearance delta 2 
between the axial directions becomes large, and the output of the axial sensor S6 becomes small. On the 
other hand, in the canned motor pump with which an axial thrust acts on the anti-impeller 2 side in Rota 
5, since wear of the axial direction of bearing 9b mainly advances, in this case, the clearance delta 2 
between the axial directions becomes small, and the output of the axial sensor S6 becomes large. It 
becomes either with the dimension of each part of a canned motor pump whether it acts on which 
direction. Moreover, also in the same canned motor pump, the direction may change by changing an 
operating point. However, anyway, if an operating point is decided, it will become one of one side. 
[0022] For example, since the gap delta 2 of the axial direction will become large and the output of the 
axial sensor S6 will become small if wear of the axial direction of bearing 9a advances as shown in 
drawing 4 (b), the needle 41 of the detector 40 attached in the terminal box sways like B to **** with 
advance of wear at the circumference of an anti-clock. On the other hand, if wear of the axial direction 
of bearing 9b advances, since the clearance delta 2 between the axial directions will become small and 
the output of the axial sensor S6 will become large, the needle 41 of a detector 40 sways like C to **** 
with advance of wear at the circumference of a clock. 

[0023] When it is in the condition of having not worn out Bearing 9a and 9b and the bearing 9a and 9b 
after prolonged operation progress is worn out by adjusting the needle 41 of a detector 40 to the location 
of A, operating a canned motor pump in a regular operating point, it is turned out which was worn out. 
Since the needle 41 of the detector 40 attached in the terminal box sways to **** with advance of wear 
like wear of a radial direction at the circumference of a clock, or the circumference of an anti-clock, the 
wear situation of bearing can be supervised from the outside. 

[0024] By the sensor can 19 here the radial sensor S5 and the axial sensor S6 By thick section 16a of 
the bore section which is protected so that pump handling liquid cannot be touched, and touches the 
sensor can 19 of the sensor case 16, thick section 17a of the bore section which touches the sensor can 
19 of the sensor spacer 17, and the back up plate 18 Since sufficient reinforcement is maintained and is 
made thick to the internal pressure of the pump handling liquid which wins popularity through the sensor 
can 19, it is applicable to High Pressure Gas Safety Law. 

[0025] Moreover, the clearance delta 1 between radial directions is slightly enlarged from the radial 
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permission abrasion loss of the bore of Bearing 9a and 9b. That is, even if Bearing 9a and 9b reaches the 
radial permission abrasion loss of a bore, as it does not contact and damage, it .s for making the 
clearance between the magnetic pole of the radial sensor S5, and the outer diameter of the sensor target 
20 as small as possible, and preventing the loss of power of the rad.al sensor S5. 

[00261 And the clearance delta 2 between the axial directions takes into consideration the stretch by the 
thermal expansion which happens according to the migration length and the temperature gradient for 
permission abrasion loss of Rota 5 of the amount of end plays of Rota 5, and Bearing 9a and I 9b. [of the 
axial direction ] Even if Bearing 9a and 9b reaches the permission abrasion loss of the axial d.rect.on, as 
it does not contact, it is for making as small as possible the clearance between the magnetic pole of the 
axial sensor S6, and the end face which the sensor target 20 counters, and preventing the loss of power 
of the axial sensor S6. 

[0027] Drawing 5 is drawing showing the detail of the sensor target of the canned motor pump of the 
example of a gestalt of implementation of invention according to claim 2. It is necessary to use this 
sensor target 20 as a magnetic material, if the handling liquid of a pump is a corrosive thing, an expens.ve 
ingredient with high corrosion resistance may be used, but as shown in drawing 5 R> 5, the sensor target 
20 can be cheaply protected from corrosion by forming plating membrane layer or metallizing layer 20a in 
the sensor target 20, a peripheral face, and a both-ends side. 

[0028] . ... , . ■ 

[Effect of the Invention] As mentioned above, as explained, according to invention given in each claim, 

the following outstanding effectiveness is acquired. „ 
[0029] According to invention according to claim 1, a disc-like sensor target is fixed to the anti-impeller 
side edge section of Rota, radial [ of this sensor target ] — electromagnetism — the radial sensor of a 
mold — the shaft orientations of this sensor target — electromagnetism, while making the axial sensor of 
a mold counter and arranging This radial sensor and an axial sensor are arranged in the sensor case 
which a sensor spacer and the thick back up plate were made to intervene, and was fixed to the side 
plate of a motor frame. A wrap sensor can is arranged for the end face of the inner skin of this sensor 
case and a sensor spacer and this sensor target, and this back up plate that counters. And s.nce the 
bore section which touches this sensor can of this sensor case and this sensor spacer was constituted 
so that it might become thick except for a radial sensor point radial, the wear advance situation of 
bearing can be supervised easily and certainly using the electric detection approach. 
[0030] Moreover, according to invention according to claim 2, since plating or thermal spraying was 
performed to the peripheral face and both-ends side of a sensor target, the sensor target using a 
corrosive cheap ingredient can be protected from corrosion. 
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* [Drawin g 1] It is the sectional view showing the example of a configuration of the canned motor pump of 
-invention according to claim 1. 

[Drawing 2] It is drawing showing the detail of the sensor section of the canned motor pump shown in 
drawing 1 . 

[Drawing 3] It is the vertical cross section of the radial sensor section of the canned motor pump shown 
in drawing 1 . 

[Drawing 4] It is drawing showing an example of the detector which shows outside bearing wear of the 
canned motor pump shown in drawing 1 . 

[ Draw ing 5] It is drawing showing the example of a configuration of the sensor target of the canned motor 
pump of invention according to claim 2. 

[Drawing 6] It is the sectional view showing the example of a configuration of the conventional canned 
motor pump. 

[Description of Notations] 

1 Pump Case 

2 Impeller 

3 Casing Cover 

4 Circulation Hole 

5 Rota 

6 Distance Piece (Sleeve) 
7a, b Thrust plate 

8a, b Shaft sleeve 
9a, b Bearing 

1 0 Rotator 

1 1 End Cover 
12a, b Can 

13 Stator 

1 4 Through Tube 

15 Bearing Holder 

16 Sensor Case 

17 Sensor Spacer 

18 Back Up Plate 

19 Sensor Can 

20 Sensor Target 

21 Auxiliary Shaft 

22 Bolt 

23 Bolt 

24 Motor Frame 

25a, b Frame side plate 

S1-4 Magnetic sensing element 

55 Radial sensor 

56 Axial sensor 

57 Permanent magnet 
deltal, delta2 Clearance 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 




20a 



[Drawing 2] 
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[Drawing 3] 

S5 



16aJ7a 




[Drawing 4] 
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[Drawing 6] 
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